The time differential perturbed angular correlation (TDPAC) technique has been used to study the nuclear quadrupole interactions of the first excited state of ground state rotational band (2 + , 80 keV, 1 2 = 1.88 ns) and the band head of the = 4 1 band (4 , 1094 keV, 1 2 = 120 ns) in the 168 Er nucleus of a polycrystalline Er host. At room temperature we obtained the electric quadrupole interaction frequencies 0 ( = 0) = 457(15) Mrad/s and 0 ( = 4) = 69(2) Mrad/s, respectively, for the 2 + and 4 isomeric states of 168 Er. The ratio of the spectroscopic quadrupole moments, i. e. s ( = 4)/ s ( = 0) = 0.69(3), is independent of any model approximation and the electric field gradient at 168 Er in the host metal.
Introduction
Er is a deformed even-even nucleus in the middle of the deformed nuclei region and is a good test case for the collective model [1] . Nuclear spectroscopic studies have provided a complete level scheme grouped into about 41 rotational bands assigned as collective rotational bands and 2-quasiparticle rotational bands. It has encouraged various theoretical approaches to predict the collectivity and the particle nature of excited states. The electromagnetic properties are derived from -transition probabilities, branching ratios etc., but direct information about the nature of the states and the shape of the nucleus in equilibrium is provided by the static nuclear electromagnetic moments. - The sufficiently long relaxation time of the hyperfine field of Er and the short time resolution of BaF 2 scintillators make it possible to observe the quadrupole precession of the 2 + ( = 80 keV, 1 2 = 1.88 ns) and 4 ( = 1094 keV, 1 2 = 120 ns) nuclear states in the paramagnetic phase of Er metal.
Experimental Details and Results

The
168 Tm ( 1 2 = 90 days) activity, decaying to 168 Er, was obtained through the reaction (i) the fraction corresponding to the self-implanted nuclei at regular sites experiences a unique axiallysymmetric quadrupole interaction, and
(ii) the rest of the fraction (1 ), for nuclei at irregular sites experiences a very low quadrupole interaction and hence is not sensitive to any distribution. For integer spin, the quadrupole interaction frequency 0 is given by 0 = 3 S 4 (2 1)¯ ( 3) where S is the spectroscopic quadrupole moment and the principal component of the diagonalized electric field gradient (EFG) tensor. The exponential factor takes care of the small Gaussian distribution of the EFG. The amplitude 2 for the different frequency components was fixed in the least squares fitting of the data. For the 2 + state, the solid line shown in Fig. 1 represents a fitted quadrupole interaction pattern with the parameters 01 = 467(15) Mrad/s and ) respectively. The fraction ( ) and field distribution ( ) at a regular site are observed to be 80% and 0.12, respectively. The value of the effective anisotropy 22 is not known. The fitted fraction simply shows that the major fraction is experiencing a unique EFG at regular sites. In case of the 4 state, the solid line shown in Fig. 2 corresponds to the interaction frequencies 01 = 69(2) Mrad/s and 02 = 12(7) Mrad/s corresponding to the fractions and (1 ), respectively. The fraction ( ) and field distribution ( ) at a regular site are fixed at 80% and 0.12, respectively, as observed in case of the 2 + state.
Discussion
The Coulomb excitation studies were carried out in even-even Er nuclei to get insight into the electromagnetic properties of the excited state [5] . It is observed that the average intrinsic quadrupole moment of the first excited states is 7.63(6) b, and the shape is expected to be prolate [6] . In the Coulomb excitation only the ground and gamma-band transitions could be excited, and no information could be obtained about the states in other bands. It is observed that the quadrupole collectivity is the dominant feature of low-lying states in the 168 Er nucleus. A reduction in the collectivity in the -band has been observed for the states around 8 + . The identification and the structure of the negative parity bands were obtained through particle scattering [7] and transfer reactions [8, 9] . The (d, d') reaction [6] 
where and have their usual meaning. (5) is valid in the case of axially symmetric and strongly deformed nuclei. The reduction of the deformation is much greater than expected in this region at low spin values. This drastic change in deformation may be attributed to the shape difference or the -mixing due to Coriolis interaction. Lifetime measurements of the 5 member of = 4 band have shown [10] that the intrinsic quadrupole moment ( 0 = 7.4(4) b) of the = 4 band is comparable to the ground state band ( 0 = 7.63(6) b). In view of their uncertainties and model dependences, it is useful to assume the deformation or the intrinsic quadrupole moment to be the same in both the g. s. and = 4 band. Under this assumption (4) can be solved for the effective value of for the same value of 0 in the g. s. band and the = 4 band. It comes out to be = 2.9(2). This is smaller than the experimentally observed nature of this isomer, i. . In = 100 isotones the maximum hindrance factor for the E1 decay from the = 4 band to the g. s. band is observed in 168 Er [9] . The variation of the E1 hindrance factor is analyzed in terms of shape difference or value difference. Detailed total routhian surface (TRS) calculations are desired to have a clear picture in this regard.
